. X-ray diffraction (XRD) patterns of template Cu 2−x S NCs and product CIS QDs. The gray lines indicate the high-chalcocite Cu 2 S diffraction pattern (JCPDS Card 00−026−1116). The orange lines indicate the wurtzite (wz) CuInS 2 diffraction pattern (JCPDS Card 01−077−9459). The XRD patterns were obtained on Bruker D2 Phaser, equipped with a Co Kα X-ray source (1.79026 Å). ). For simplicity, we approximate the Cu/In to 1. If the QD concentration is determined by Cu + , then the QD concentration is deduced as follows:
As the average diameter (d) of the CIS QDs is 6.1 nm, the volume of a single QD is: The unit cell volume of wurtzite CIS QDs is:
The number of unit cells per QD is:
The number of Cu atoms in each unit cell is:
The number of Cu atoms per QD is:
Since the Cu + amount of 1ml of product QDs is:
The amount of QDs in 1 ml solution is:
Therefore, the CIS QDs concentration is 4.92×10 -6 mmol/ml. Table S2 above for details). The dashed arrow lines indicate the increase of reaction time. All samples were measured under the same conditions (same QD concentration in trichloroethylene, excitation wavelength at 650 nm with a 715 nm long pass filter). Table S2 above for details). . PL spectra of wz CIS QDs ranging from 2.7 to 6.1 nm in size. The spectra were corrected for the instrumental response. PL peak positions shift to longer wavelengths with increasing QD size. As the PL quantum yields of larger QDs are very low, the noise at the edge of detector (~750 nm) become obvious after correction for the instrumental response. All samples were measured under the same conditions (same QD concentration in trichloroethylene, Excitation wavelength at 650 nm with a 715 nm long pass filter). The dashed red line is the first absorption peak obtained by fitting a Gaussian distribution function centered at the lowest absorption transition energy, which is determined from the second derivative of the absorption spectrum.
Figure S8. (a)
Full-width at half-maximum (FWHM) of the lowest energy absorption transition (Abs, green symbols) and of the PL band (PL, purple symbols) of wz CIS QDs prepared in the present work (squares, In/Cu= 0.91±0.11, PLQY≤1%) and reported in our previous work [1] (triangles and stars, In/Cu= 0.7±0.1, PLQY from 22% to 3.4% in the 5.4 to 7.2 nm size range). The FWHM of lowest energy absorption transition is obtained as shown in Figure S7 above. The PL FWHM is obtained by fitting a Gaussian distribution function to the PL spectrum in energy scale. It should be noted that the PL FWHM of the samples with diameters larger than 4.2 nm are less reliable due to the higher signal to noise ratio of their PL spectra (see Figure S6 above). (b) Global Stokes shifts of the wz CIS QDs investigated in the present work (hexagons) and in our previous work [1] as a function of their diameter. The dashed red box indicates that the additional peak in the CIS QDs that were washed only once may originate from residual In(Ac) 3 . After 3 washing cycles, no additional peak can be detected, which implies complete removal of unreacted indium salts. The XRD patterns were obtained on Bruker D2 Phaser, equipped with a Co Kα X-ray source (1.79026 Å).
